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Partial Translation of JP 2895868 B 
...omitted.., 

5 Meanwhile, the inorganic electron barrier layer serves 

to prevent electrons going out of the light emitting layer 
toward the anode and keep the electrons within the light 
emitting layer. Formation of the inorganic electron barrier 
layer at somewhere between the light emitting layer and IaHTL, 

10 preferably in contact with the surface of light emitting layer 
on the anode side causes increased luminous efficiency of the 
device. This inorganic electron barrier layer is preferably 
a layer with its electron mobility lower than that of the light 
emitting layer or a layer with its electron affinity lower than 

15 that of the light emitting layer. 

The inventors of the present invention have found that 
a layer composed of an inorganic amorphous substance such as 
a-Si^C, (0.5 < x < 1) or a-Si^N,, (0.4 < x) where x is defined 
such that the electron affinity of this layer is lower than 

20 that of the light emitting layer, or which is obtained within 
the determined range of conditions for fabrication, is 
particularly preferable as the inorganic electron barrier 
layer, and the inventors also have found that if this inorganic 
amorphous substance is a-Si 1 . x N aK< an especially preferable value 

25 of x is in the range of above 0.47 to below 0.57. It should 
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be noted that the inorganic amorphous substance used for that 
inorganic electron barrier layer need not be a P-type 
semiconductor . 

The inorganic electron barrier layer composed of such 
5 an inorganic amorphous substance can be classified into two 
types with respect to ionization energy: (1) one that has an 
ionization energy value between the ionization energy value 
of IaHTL and that of a layer such as the light emitting layer 
facing inorganic electron barrier layers other than the IaHTL; 

10 and (2) the other that has an ionization energy value larger 
than that of the layer such as the light emitting layer facing 
inorganic electron barrier layers other than the IaHTL. In 
said inorganic electron barrier layer of type (1), the 
ionization energy increases in the order of the 

15 anode/ IaHTL/inorganic electron barrier layer/light emitting 
layer, so that holes are likely to be injected, and the mobility 
of holes in this organic electron barrier layer is preferably 
larger than 10" 5 cm 2 V * S. In said electron barrier layer of type 
(2), it is desirable that a film thickness is determined such 

20 that holes may tunnel thorough this layer, and the film 
thickness of not larger than 20 nm is especially preferable. 

...omitted... 

25 As for the fabrication of anode/inorganic amorphous hole 
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injection and transport layer/inorganic electron barrier 
layer/light emitting layer /cathode , similarly to the 
fabrication of said EL device, first, an anode and an inorganic 
amorphous hole injection and transport layer are sequentially 
5 provided, and a thin film such as of a-Si^^or a-Si^C^ is then 
formed thereon by a plasma CVD, etc. thereby to form an inorganic 
amorphous electron barrier layer. When taking emission out 
of the substrate side, the thickness of this film is preferably 
in the range of approximately 5 to 200nm in order to increase 
10 transmittance . As to conditions for film formation, they 
cannot be determined indiscriminately because such conditions 
vary depending on the types of materials for use in thin film 
formation . 
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(57)Abstract: 

PURPOSE: To obtain the luminescence of high brightness with low drive voltage by providing a 
luminous layer comprising an inorganic amorphous charge injection and carrier layer and an 
organic compound, and when necessary, a charge barrier layer between an anode and a cathode. 

CONSTITUTION: A thin film comprising a desired anode material is so formed on a substrate as 
to have a thickness, for example, of 10 to 200nm. Then a thin film comprising P type a-Si or the 
like is formed and an inorganic amorphous layer for hole injection and carrier is thereby formed. 
Thereafter, a thin film of organic luminous material is formed on the amorphous layer to make a 
luminous layer and then a thin film comprising a cathode material is so formed thereon as to 
have a thickness, for example, within the range of 1 0 to 200nm, thereby forming a cathode. 
Furthermore, when necessary, an anode and an inorganic amorphous layer for hole injection and 
carrier is formed, and an organic electron barrier layer is formed thereon via a vapor deposition 
method or the like. According to this construction, it is possible to obtain the luminescence of 
high brightness with low drive voltage. 
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iBS^-rs) «eB28:?fc©fc#fllig1?E#iSK . 
coei3R^cc«. *^ccfcSHb^6J*flH>risa*8 

•f. Hrti«fc*)aA3*ite«^*«i*J:<l6*«Keji-r 

*&«S*fiS©*^**«*H^&ftT»,>& <*HWHF* 
4, 539, 507^*05. |SJ|fr4,769,292-5fHjJ*fflS. #§§Bg59 

-194393-*t&$R. |5j63-295695^2;$R) . -ei/T, C©$ 20 

iA&lcttftJdm*fflt>*C&tcJ:>K JE?L&AI®j3IJi 
4#£;fcJl 4 ©£ttiU**i50im«TK:** c 4 fcpJIBK 

CitCfiSSJt/tt**. SfctC. fSlE?LftA$aiM)lK:. « 
■ i»y^©l!WC#fcTS*^IWBK:J:9. C© 

«*»i*i©»m«:*T-©»8i*tf«.»v «isa***«e>. 

«it»»*)i©*m«:T^5- , >A©**^>lt(**ffl 30 
DSCitCt-jt, l0Vt<T©EPJ!jnSBE'C. lOOOcd/m 1 © 

j«wflE©i6e»**i6jis»*i . sim/vc *> o r mm ox 
i>s [ rr77-fF-7^^x- i/$-xj (App 

l.Phys.Lett.) ^51#. 0903^—5^ (1987^) ] . 

tC6X, IfcEUft-ftciaOTtt. *©#63fctBflt«S^- 
4iE?L©W^§!-C*4©-C > MM*&a£tm&U 
Ptf8£©JlHMfJfd&*4 ildm&kHtit J*- Ffc#©ffi 
mEIEtt (2~5Vgg) *s5Jtt%tt-r?«&#. UMBO 
fc«fc5K. 3i«t?BlMWtEEB5veU:-C*4. CftttPS 
*4iE?LaA»jiOT4©»B^»jE?LffiAlftaW4»*» 40 

4©^tfficc??fi-r -5iE?LaAK:>Ft-r * ji^-pw. 

*S«r>tt»3lai4Hrt84©lfiffl{clWEr**'?«AtcJ* 
TSx+^-RSKiiffc*-?**. 3 6CC. «jt© 
»PJK^©±fKtt4O0*a<T*£4l>feft'Cl»S**. it 

C ©J: 9 K. PSS/iE?LaAfft2IB/^£a/Fi«*> 
&«*«WE©*«Ei*-f-«:*jc»rtt, <6©#J£©EUR^ 
(ctb^-C. tttttift (,»«>©©. IUmi£KCF|&%$i*tc 
oi»r«. !fi5>ri/4+»«:«EL9*fe©-c«ttc». 
[»W#*«*l/J:3£r*lWH] 50 
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C©«fc5tt*f»©t>4T?. 5V«T©fit»« 
■WEERtf J^fc^^r«»lS©»**f9S C 4*s 
T££Wt£ELj£^-£ffi«T£C 4*glfl4 OTttStifc 
^©•Cfe-6,, 

**w*6ta«wa©«hfc««4*-*-*#«Ei*^* 

M»-r ^ < fOOTR * fita Jfctt* . 4 P£H 4 ©PbI 
K. »A ^T*JUr7yXffjE?L&A$ftiiJl, ^tSS 

nmrnm, tmrr^^vr^m^&.Kmmm^m-)i> 

CiiCcfcO. #ISiffi(c|5fifiE-r*«ffifffiA©**^*-l» 

a £<Dm$mm&icm.ftx^z> c t . mt&jmmti. 
o— »isi±-r«c4*mi<»aL. c©»imK:s-5^r*: 

"Ttttofc. »*3H 1 ia»©*«e8«. PI«4P£©4© 
muc. Kfc. *«T*;U7 r^»iEILaEA»3Sai. feti 

*fc. l»*ffl3K*©*»5i«. l»tt4Pi*<!:©IH 
fc. WfiMb^«J^6J!£4^36B. MiT«^7 t 
x®iE?L«Me. ^tST*;U7 r *SH?-&Aifti£Jl£ 

*^«-r^4>©r&^„ 

1 iatt©*»9i©*«EJ*F-». ^@4fi?@4 
©rate, »A iS7^7 7 x»iE?LaAMii®. is 

/c4>©r*s„ is^^i i mncoxmnommEiM+ias 
t»rt*. BfaKjsc*Mir*ju7y^wt^-j£Aifta6ji 

^>WI8HiE?LaAlft^)B^W«®*^aAtftjSIIB*SW 
•5C4*>-C#-2.„ 
$/c« if^3iBt8©*^©W«lElJg^ti. PS® 4 

Bfffi4©ra(c. m. *«wb^ja>e>j£*&3£@. ma 

A^SUB*sf9!W6n/tfc©t?»5. If^®3fe«8©*% 
9B©««EijR?-«:*il,>rtt. Bra«:i6D«S«T*Jl/7 r 
XKiE?LaAfft^ll^WtSMiE?LttAiaii)l^WtS»« 

^ aA(«jaMi*»w scims. 

*IM8©««ei3R^«c*»«,>'CW. mm 1 IBS8©<t 5 
5c^t5Mm^KS)14 0r. !£l>«W#JS3iB*8©«fc5 
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»*3BilBtt©*»i!8o««EL»^«:*jc»r. MIS 
©jlOfifeS,, 

• e§e/&«r ^ t xMiEii&Ammm/mmnm. io 
r**y r xam^&A«iiitJi/m© 

». 5 6KBffS(cr£;D*tST^JU7T^MiE?Ll^lDl?r 

sawsci^-ctr-s. c©^r*;u-7 T ^HiE?Ll^ll 
JB©&gJg8ftt. ft%JI&l*«©N. $?£L<fct, «* 

— »*B3Ett©*«?liO#«El*T-CC*j(,>-C 
!ffS(/< «^£Jl©^@ffliJ*ffiic«-r 5 J: 5 KKW€>*i 

So 

r ^wjEumxmmm <#TiaHn.£.w»?r4> ». * 30 

3 ft/cIE?L*#6:&JlXtt^»IE?l&Ai&i*JI$ Tfil 
•r*«ttfi**LTir>*. c ©g Si*)! -c&r>T 

©r*^rfcJ:C^. iE?L^iltiS*5io- 5 cm , A- SJULh 

-eA&c<h*sMgi/< . ^5<i:^^©*lg'^bT*;^■7r x 

IittCH«/cltC>5. C©IaHn.©*TOttiE?L© 

fbx*;u*--£©R8K&gt-£4>©*Wi:l,<. 4#tc-r 

C©«fc-5^tt#4<bU-CW. mtfPMa-S-k PSa-Si 
C a-Si,.,li. a-Cft^W 6n5^, Ctt6©* 

■c#«c(im^-*ijffli*j-c# . *>o^me«s*iio- s s/cmti 

[ ri*;l^- (Energy) J Sit, Ml25^-^ (198 
2*P) ry y ? F • • 35a-a^->a> (S 

olid State Commun.) J ^lTg. ^1193^—^ (1975 50 
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^{Ci^IaHTLi IT PSa-Si-^P^a-SiC?:fflC^cJ©^. 
*©S9*»Sia-C**. 3?.(C, gEIaHTLtCflaC^n-S 

tx*ffi(,^ciaKrL«f>^-^^uic< < . A^ 
©^{c*j(,>r fcf>#-;Mc J: L- < /cCi^^Sg© 

»$ L < &*^H©K«iJai®(Cig-r S «fc 5 c 

ttcct-jr. *-f©i63«MS3&Jiei±r*. coiffiii 

-T^M@«. *©«?©3IHXtf$^JI©*ft<f:9£& 
x««*»©* : HI««3«t*)^3«.»«'?-* 

*#MB#6t4. «WT*^7t ^»T**a-S1 
,.,Q, (0.5<x<l) 4>a-S1i..li (0.4<x) *>e>fi£-5. 
B-T^o-C^ ^{CCOHOS-^ilifil^J&i^H©*^ 
«l*J:t3 4,/h$<^-5J: i 5(cigx©ffl^a?>S*v fm 
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i-.K^m-SlCit. #CC&?$ Ll>x©fiI«0.47j:9A£ 

C©£ 5 fr««T*JU7 r X»fc6»S*fc«WW?-|« 
mitt. si" >fbx*;U=P-<!:LT, ( 1 ) IaHTL 

©-/*>{bx*;l-=F-<i. IaHTUy^CDflfttiSS^M 
BJCffi-T £"©B©-T af->{bx*Jl<*'- £©W 

©fitSrWT •*>&©. SO* (2) IaHTUWifrOaMW*?- 

Btrie ( 1 ) SJCWd«H«T-P«JlK:4tt>rO:. »S/laH 
TL/*tmt^l$ItB/#6:)£B& £'©*#-? * ><bx 

*W**»M©iE?Le!»lbft «mt 5 crrf A • S <fc «3 A 

tc>ci«u>. — friE (2) momj-mmm 

W:fc^-C«. JE?L#t©B£f->*.»l'-r&J:5tCJlJ?£ 
C L> < . |g)gJ?«20nni«T^«F(C5f * L 

«fc£B (JiTF. laETLi%IB-r€>) «. «»»«JH©T* 

;i^7*ft©?fM-e&-?"r. mm£K>&A2titcn** 
totm* zmzmrnvrnzmm etc &©-c& r & «fc 

»Ha»*l<r s cm* /V • S #±T* 5 C <b #M 

*b<. at^c^SHbT^i^TXftjga:. c*i£ 

C©IaETL©tti|sKiS-?-©++ 'Jt-^^NS^I 

-€-©m^«]^IaErL{Cffi-rS^?:Jf5 30 

m&ia' s/cm «fc 0 A # t » N fi¥«ticasKja r £> S . 

C©<fc5&t**4<tL>-C» > 0J;UiNl»a-Si> NMa-Si 
C asi.-.li. a-C«ti'*s*;if 6tl4*J. Cti6©* 

is&SoI^-C*^ NSa-SiSf>*NMa-SiC*s»jl-C* 5 
[ rx*;l/+*- (Energy) J ® 1 ^ ^125^—5^ (198 

) ry ij 9 K • 7,7- -<V • 3 5 i — ^>r — i^ 3 > 40 
(Solid State Comnun.) J ^173£> ^1193-^— i> (197 
5*£) ] . C©NMa-SiS^NSa-SiC». m^ffi?D^*l 
3.4~3.7eVfIfi-C*#>o-C\ IaETLtCST-S^e^r^t" 

^?SI# ; ?fiS*27a-S- 1 ) „ 

C©J:^JfeIaETL*fflt»7c:S-?-(* > ffll»^C^©K:J:b 

-t-C . «fc 0 <B^Erifci^XttW«®S*aAfa>£BK: 
^•?^^<?iA-r€.c<!:^ojfie-c*^ 0 ctitt^cc^-r 

S*StJ:&. -r%*>^. !&@<£9Jfe?fcBF»9K:S^£iiA so 
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«m*T-aAiftawrt tea at s bkc *> x * ^f-et 
##arrs#. c©»£. ^ncciasaA-rscfcOte 

PWteSM $ ft iaETL(i c © J; 5 ttflW JW^SA 

2©IaETL£^tffiJgtnfbLfcD . »ffiiCIaETL(C*- 5 

-j *m&? z&mzm^z c t k. <fc o . saiM&aaws 
5. iei»(*x«c*i«:jfii>««m*-7-aEAiftja»-cB^ 
«hs sn^^B^exttwssfs^aA^B <t © 

^HCciiJjlTS. C©^SK4>x^.;l-+--|^li*i#ffi-r 
iaETi«:Na^*fl£*ffli,>fc*»^«:(4. nSMT 

«IaETL■r«(^<!:^^-^ac6■r > jessinB-c^s^n 
m^aAiiaawtc*^*^ < sat s c <t #-e# s*^. 

^FtcKlaETLi LrNMa-Si-^NMa-SiC?rfflC^ci©A. 
-e©^{J^*-C*^. B5ieffiJgttgC^©IaETL 
ibrN*Ma-Si> cnK*tT5*-S y^SffiiLrAl 
^tl-5„ 3 KlaETL«:fflt>6tl.S^ 

r*;u^rXM««)®^tt«cgnrt,^©-c > c^* 
fflt > fciaETL« f > * - ;i/#s^£ u cc < < , *mm<Dm 

ilaETL^C^-TtldHC^ Vf * b < »^7feB©PifM» 

Mfcs-r-Bct: -5 ccsw^c toe .tor. m*<?mym& 

©IE?L^Sba^^:)l©-eticfc0^5ll-t , *€>*\ x» 
^S©-< ^Wbx^;U+-- J; 0 /Jn$ C^jf-C** C i*s 

#ffeHJ*6tt> C©J:^%iE?L®ll)liOr. M^T 
^r^a-Cft-Sa-SiCC^-pTN^Ofe ©#IE?L© 
^»lS*^3<> JfSL.l>Ci*SC^tHL/c. S/ca-Si 
N» (0.4<x<0.57) »^fSS^e<)^)l"C&or» 

^{c*8lST*;U7TXSiE?L|5ilg)l (OT, *«:iE?L|5» 
tiife«Ct*5*S. ) ©W*><bx^;U+'-*i|f6 
*B©>r*Wbx^;l.+--J:f3feA#<^e<j: i 5:c. K 
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B. ^(DMTMmtlt LX. ( 1 ) IaETUDH^jifltfj 
*f*fitfj &©«©«*#■*-*«>©. RV (2) IaETL 

•5. Mie ( 1 ) S©iE?U*ffl»«:*H,»rB. ttS/laETL 
/IE?lWSJf /IfcftJl £©JMTCraKnA4Vh 5 < 
ttO. «^-**aASti^>r«.»**. i£IE?L|SilgJl©ST-© 

SJIB (2) S©iEflJ»M»K:*j«,>-CB. m*-#c© 10 

©;£?£> {flRBV^XvcVDfe ECRV^X^CVDiS. TfeC 
VD^^Ci'«Cj;or. H,. SiH,. OV Cj Hs . NH,&£©# 
X*>6f^Rr4*ffi*fflt>SC i*s-C#-5 0 a- 
SiCBH,. SiH,, CH,©^ «t 0 B5fB^ffi-C(^-r-5>C i 
AiTtSL, g/c. a-SiC-?>a-Si^i-rffim^flJta)^f 

©3!/X*ttIA-r»Jg*^3l*. a-SiC-^a-SiCCJg^tC 20 

^BPS. P K-V©«&«NS©¥3W*#s»6*iS. 

ilS. friBCsin. at,, q n , nh 3 ©#.xb. *^** 
XKj;i3l0%?iaK#f?b/c^-Cffll^n, B 2 
fi. FH«500ppir*iaCC$-C*WL//ct^S|-Cfflt^6*l< 

ffi*«c^ftWHo. cvoiF^ic^Asns. -?•©?&. m 

«®Wfe»«fflS{cS5t3ti t $tc. «SS©£j?£jIgB 30 
So . I~l0nm/#©SSB "Cjl Btl Z> . 

0-cn6©S-^«5€:««B5H<!:-r 6£>©*W* 0 < ffllr* 
6ns. c©J:5tt*«&K©*(*«£L"C«. Au^ei* 

©&II. Cul. Ua SnQ. ZnOi&i'©^mttS^»^*l 
Tfl^KB. jSjl^io%J:0^:^<-r-5»C<!:*iMSl/ 

<> * fc. mg<tur©->-h fifn»stn Q /n&crw 

#*l/t». 3 6«C. RJW;ttmCC6<fcStf. jl^500nm 
JWT. »gl/<BlO~200nm©ffifflriiBft£,, 
-35F. iSiltH. ft«nK©/h3V> (4eV«T) 

®Bjft<fc-f .£4>©jWBt>6ft*. COJ^fettSfeK© 

A1/A1Q,. -f^f^H^A -Oi^A&irt^tf 50 
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y>^c £*©#?£«: £9. WgtfcJ&dSS-eaciCcJ: 

*J£!nB&WQ/DtrF#»2:L< . gtJVttjlft500rn£( 
T. i L < «lO-200nm©ffiffl-CSBtl-5. * 

iwb ©*■* cc *» t » r » , tttt&XttMtffi© t » r ft # 

^^^©-cw £ ia>„ 
*!6W©Wt»ElJS^K*jWS^3tB«. Htt=KMtt?» 

fIIS©«M«©4)©-C*i>r. ( 1 ) WJWEPftllSW:. Pi 
«X«jE?LaAlft3yBJ:0iE7L*ffiA'r*C i*«-C*. 

froBtsxiiw^aEAiftSiJi «fc 0 m-r-sr&A-r * cttf 
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